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(57)Abstract: 

PURPOSE: To restrain a hillock from being generated by a method wherein, 
when a compound-semiconductor thin film is to be epitaxially grown on an InP 
substrate, a substrate in which the defect density of the InP substrate and an 
angle of inclination from a criterion plane (100) satisfy a specific expression is 
used. 

CONSTITUTION: When a compound-semiconductor thin film is to be epitaxially 
grown on an InP substrate, a substrate in which the defect density D of the 
InP substrate and an angle of inclination from a criterion plane (100) satisfy T> 
1.26 x 10-3D1/2 is used. At this time, D is expressed by a defect density EPD 
(cm-2), and T is expressed by an angle (° ). However, the defect density of 
the substrate is a mean value. Since a defect (a dislocation) is irregular on the 
face of the substrate, it may be meaningless even when it is expressed by a 
high significant figure. When a significant figure is small, a first one digit for a 
proportionality constant is taken, and the angle of inclination is given by T> 
1.26 x 10-3D1/2. Thereby, it is possible to restrain a hillock from being 
generated. 
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a:-rs©T&s. 

[0 0 5 4] £;/M£fe«^XiCj£^S«he±ftg^#j 

So ni, ^ttWrwifc^^xatrtHisnaK^ikR 

[0 0 5 5] 



(8) 
(9) 



(1 0) 
(1 1) 



(1 2) 

flSfSK^ « «fc 0 fc/hS l^©T A telET&S. 
[0 0 5 8] ^5X©iS£H 1 R t T?*S©T (/3 



( 7 ) 



8-78348 



il 



12 



Hl=j3 (a<5 + r£) t/ 
[0 0 5 9] <Ete©ii5SH2tt(5N t 

H2 = <5 (0 r + 7? a) t/ 
[0 0 6 0] tfeZ. fcbfcfc&Cig^T^XiOiiS 
^tT&t. toy i7t^< c,TfeML/Ti$< 

Q = H 1 — H 2 = [/3 5 (a - r ) 
[0 0 6 2] JmOjEftfciD, ^MCS^-SBttfjl 10 

a°-S©T, te{£tefft;LTb3;5. Cin«Jg5II[©^©IEft 

i-e*^,, £^>7jH/Jn$^CD-C, £'::&5©te (a- 
r) £n#siEtc&-5©tt, a = h©. r = k D 

,/! ©> (k/h) D ,/2 ©R3fT£-Sb. 

[0 0 6 3] K»fcQ«tftTT»ntf. <Effi©JSRfiO**« 
S5«f*5. eintt0< (k/h) D l/! ©RTC& 

[0064] z.co£?ti.mw<^ miiz%>»z>$tmz& 

& o T fc © = 0 T « fc P -y i7 CO m & H « <h* H = D T & 

£5. ^<D%mttmmZ. iII5©Q©IEiIl©«D#fc>D 

[0 0 6 5] 0lJx.«D=2 5 0 0 0 c m" ! ©iHftCte, © 
= 0. 0 6° Tl 0 0 0 0<BCD@atT:&-5#*> ©=0. 30 
07° T1 0 0 0ICM0. 0=0. 10° T40WC 

o^fk(c«fcoTgi€rersn-5. ©#*o. 0 7° 

[0 0 6 6] b#>U \iUy9W5Z£\Z0\Zfc2>\Z\*, 
®\t (k/h) D ,/! «t0t>>c#<ft: , tntf&&&V». 40 
D=25000crn 2 Icttf -5 0. 20°. D= 3 0 0 
Ocra' 1 \Zj&-t2> 0. 07°. D=1000 (C^fTS 
0. 04° tt (k/h) D ,/! ctOfc^lyittT**. 

[0 0 6 7] 

IfgfflOS**] (10 0) ffi«t0«/hft«'tfc 



OT3 R t ) 
A (13) 



A (14) 

S. H 1 iH2CDa^Q<tr-5i 
[0 0 6 1] 
+ J3r£-r?a6} t/A (15) 

fc<&££^5££te&SnT*50, (100) I<t0 

[0 0 6 8] *5EW«*«©^SBthDyir©^»C« 
?SVi*BII©fe2)Clt*, 1^<s6TBje.^lCbT^-5„ 

«©«•&««#«*©£;*:£ < T-SjfcB****. 
[0 0 6 9] ^fgHJJlCioTflja&T. Ox/N-fc-f >=f 

•> h #> <=> ® <o mtm^comnA © © lEjsfci&ii-a* nrtEtc 

*. -tiKJi©(S^T-f>=f^ h^S»fr^. 5*W 
X€rf^®-TS»^«. (10 0) IfciSWfiUOT 

-r -a «fc -5 tr -a c t a*T # -a . 

[0ffi©ffi¥^lttBJ] 

[01] InP»«©-htC InP/InGaAs/I 
tbT, »«<«#£©£:, kD-y^%^g©W^Sr^ 

[02] i^bn^(c*3^Tf#e»nfextf^+->vju^s 
©*±WTS>s i npji©gffl©/v;i/x*, mum.** 

Mo 

[S3] H2 0WH:*HT. xfcT^ + ^vJWBSIfc* 
U SS^iML^n^Hube r Xy ^>£°b£:M© 

[04] h^y^KlU't^lR^OX^I/^-ttfiS^f 
A*> F0„ 

[0 5] K^atr-^fcjrfe&t*. T-^Xgrtc^^ 
Steffi (C [6]^ -5 ^SR«t4 f7X 



( 8 ) 



4#H¥8 - 7 8 3 4 8 





( 9 ) 



- 7 8 3 4 8 



[0 5] 




WB&.<Siisi. 



tttmiE i ] 

imiEnmmm^] mmm 
imjEMmmm&i 0020 

[»IEl*l«] 

[0 0 2 0] *%BJ#ttI nPW: I nP^JK^xe 
^fc'Lfc. S«©5pl^EPD^2 5 0 0 0 cm- 2 <Z>« 

£n (ioo) A^oH^e^o. 2° w±x*abn« 

tD^IJ1^4L&K Ig©f^EPD^3 0 0 



0 cm" 



rtt©#* 0 . 0 7" ^±tr$.n«t a y 



Ztim£.lst£l<\ E PDrtU 0 0 0 cm" 2 CDi§£-te, 

o. 0 4° tt±T'a&ntftD7^^±i;SK coi^ 
(c h d v 9 -hmSi b is. •/>«/h<oa««*ft © tt. 

[#il£«iE2] 

[*ilE*f&#g|£,] W«B# 
[ffiIE*r#lJSg£] 0 0 2 5 
[*jE#ife] 

[0 0 2 5] ¥^EPD*UOOOcm" 2 S 
«COffi^^©=0-C«tD<yd7^S^l 0 0 0 cm 

©=o. 0 3' -eta^^ni oocm- 2 giica 

A*?^****, ©=0. 0 4° TkOy^&te 
0(t{£TT^. ^EPD*t3 0 0 0 cm" 2 
tt, ©=0° T3 0 0 0 cm" 2 CD@«T&£. © = 
0 . 0 4° Ttt 1 0 0 0 cm" 2 gglcM*. 0= 0 . 
0 6° Ttt 3 0 0 c m- 2 gffitCM&o ©= 0 . 07° 
Ttt t n y 0 K&S. 

[^i^ffllE 3 ] 

[*8lE*f«i#S£] ^«ffl# 
H«iE»*«B«] 0 0 2 7 
[ffilE^rffi] 2zW 



[«IErt§] 

[0 0 2 7] $TS«O^Rg<t. cD-^CDiftTfeS 

Fe h*-y (10 0) ytXF I n P^fSJC I nP/I 
nGaAs/I n Pl^OMV P EffifcJ: 0J5£g$-B-fc 
fcO©i±l(D I n Pioy7^x*-S{Si?I0-c 

[^«fflIE4] 
[»IE*f&*gifc] Hj*ffl# 
[ffliiE*f#l3IS£] 0 0 3 9 

[0 0 3 9] *rLT*&Wm<DMfeTte. <EteS*Dj8* 

1 0 0 0 cm" 2 ©B$f£. ©= 0 . 04° JJLh, 300 
0 cm" 2 ©B$IC©= 0. 0 7" Eli, 2 5 0 0 0 cm 
" 2 ©B#tC©=0. 2° JBUbTfeSt, tD^JWEt 

bfiVict^^oTv^o cn^ci^e. K=l. 

2 6X10" 3 (de g • cm) £W-J|tans. tett* 

" 3 (deg'cm) ct5. 
[^iKffilE 5 ] 

miEttmmm%) mmm 
[mmnmms^] 0043 

[«iErt§] 

[0 0 4 3] tt<i:t««TS4. T^XStCfflHISn 
)l/©ii. 2&«tC=fc3,, LfliLcnteT^XR©*^ 

-r-si:. ^n«D' ' 2 \zttm?z>& 



c<vm^tK= 1 0 



( 10 ) 



8-78348 



miEttmmm%i mmm 

MiEttft£g«] 0 0 5 6 
[*§IE;>?ffi] 



&tmm 7 ] 
miEMmms^) o o 5 8 

[ffiiIE*f£»Si£] BJ8B# 
[tiiE*M&JSg£] 0 0 5 9 

[3M*tiIE9] 

HHlE***JHB*] 0 0 6 1 



[0 0 5 6] 

R= (a 6 + r e ) F/A (10) 
N= (/3 r + 7? a) F/A (11) 

[0 0 5 8] T^XOmZH 1 R t (/3 

ot^r t ) 

Hl=/3 (ad + re) Ft/A (13) 

[ffiffi^S] 25Jg 
HffiEl*!*] 

[0 0 5 9] tefe«il5$H2«6N tTW*^, 
H2 = <5 (/3r + r?Q!) Ft/A (14) 

[ffilE^S] 2£lL 
[*§IE|*I&] 

[0 0 6 1] 



Q = H 1 -H 2 = {0 <5 (a-r) + /3r£-7ja<5} Ft/A (15) 



